W e investigate whether public opinion influences the level and structure of executive compensation. During 1992-2008, the negativity of press coverage of chief executive officer (CEO) pay varied significantly, with stock options being the most criticized pay component. We find that after more negative press coverage of CEO pay, firms reduce option grants and increase less contentious types of pay such as salary, although overall compensation does not change. The reduction in option pay after increased press negativity is more pronounced when firms, CEOs, and boards have stronger reputation concerns. Our within-firm, within-year identification shows the results cannot be explained by annual changes in accounting rules regarding executive compensation, stock market conditions, or pay mean reversion.
Introduction
Public opinion, as channeled by the news media, has been shown to be a disciplining device for corporate decisions. It shapes aspects of corporate governance such as the treatment of minority shareholders Zingales 2002, Dyck et al. 2008) or board independence (Joe et al. 2009 ), and it is important in the detection of corporate fraud (Miller 2006) . In the context of executive pay, Bebchuk et al. (2002) and Bebchuk and Fried (2004) argue that public outrage may constrain chief executive officer (CEO) compensation. In addition, Weisbach (2007) suggests that firms may camouflage executive compensation by having it take forms that are typically not discussed in the press, thereby avoiding public attention. This paper investigates empirically whether general public opinion about certain pay practices indeed has an impact on the level and structure of CEO pay.
Anecdotal evidence suggests that public opinion does matter. For example, in 2003, Pearl Meyer and Partners, a compensation consultancy, stated that stock options had recently been "absolutely crucified" and were seen by the public as "the root of all evil." As a result, the consultancy argued, boards ratcheted up restricted stock compensation to avoid optionbased pay.
1 Also, some prominent CEOs concerned about public opinion declined some or all of their 1 See Anderson (2003) . Similarly, in 2009 the Wall Street Journal quoted compensation experts from the law firm Jones Day, saying that the public anger has "given boards the backbone to write promised option grants in response to public outrage. 2 Recently, Goldman Sachs acknowledged that public anger about high executive compensation constrained the pay of its top five executives in 2009 (Farrell 2009) .
Survey data also indicates that in the last few decades the U.S. public has become more averse to income inequality (McCall 2003) and is now critical of CEO compensation (Page and Jacobs 2009) . For example, Page and Jacobs (2009) find that although Americans think income inequality is necessary to motivate hard work, 75% of those polled believe that inequality has become too high and certain jobs are overpaid. Survey respondents also favor a reduction of CEO pay. The recent "Occupy Wall Street" movement also illustrates the public concern regarding income distribution in society. It remains an open question, however, whether public negativity toward income inequality, and specifically toward executive pay, is in fact a factor determining firms' compensation policies.
In this paper we provide empirical evidence that firms take public opinion into account when deciding the composition of CEO pay and that this effect is stricter standards on pay.
People talk about how angry their own friends and families are.
Boards are thinking: Try to get your act together before the government is there to help you" (see Dvorak 2009 ). driven by reputation concerns. Firms value reputation because it is a signal of product quality (Milgrom and Roberts 1982 ) and a determinant of financial performance (Michalisin et al. 2000, Roberts and Dowling 2002) . Managers and directors seek to maximize their personal reputation to succeed in later career moves and to avoid being perceived as "bad guys" (Dyck and Zingales 2002) . Firms and their leaders may therefore want to protect their reputation by setting pay in a way that does not upset the public.
An added benefit of avoiding negative public opinion may be to reduce the odds of populist political interventions that can put further constraints on CEO pay (Jensen and Murphy 1990 ). According to Culpepper (2010) , the more the public cares about an issue, the more likely it is that this issue catches the attention of politicians and creates an incentive for them to act, which can explain for example the rise of executive pay to political prominence in 1992. After Business Week published an article titled "Are CEOs Paid Too Much?" (Byrne 1991) , Senator Carl Levin and President Bill Clinton suggested legislation to regulate CEO pay. This created pressure on the Securities and Exchange Commission and led to the passing of new rules constraining CEO compensation in 1993. High political salience, however, does not always result in more regulation; for example, shareholder "say on pay" proposals were defeated in Congress twice, in 2005 and 2007 . Nonetheless, the potential threat of regulatory intervention may induce firms to react preemptively to avoid legislative action.
Here we measure public opinion by analyzing the text of all newspaper articles on executive compensation published in the United States during 1990-2010 using computer linguistic software as in Tetlock (2007) , Tetlock et al. (2008) , and Loughran and McDonald (2010) . We quantify the tone of each article and compute an aggregate measure of negativity toward CEO pay. Whereas media coverage reflects current public opinion, it can also influence future public attitudes (Herbst 1998) . Therefore, our measure of negativity toward executive pay expressed in newspaper articles is an imperfect measure of the public's view concerning CEO compensation. However, because of the lack of surveys or polls that consistently ask for the public's attitude on this topic, the tone of press coverage of executive pay is our best available measure of public opinion. The General Social Survey (GSS) funded by the National Science Foundation, although not directly addressing executive compensation, includes a variable ("EQWLTH") that measures the fraction of respondents who think that the government should reduce income differentials. One would expect a positive correlation between our newspaper-based measure of negativity regarding CEO pay and the GSS measure of public dislike of income inequality. Indeed, We find that the negativity of coverage of executive compensation in the U.S. press varies substantially over time, with the most criticized pay component being stock options. The public focus on options during our sample may be due to regulation passed in 1993, which limited the corporate tax deduction of non-performance-based executive compensation to $1 million per year. This might have spurred the use of option-based pay (not treated as an expense until rule FAS 123(R) was passed in 2004), whose high valuations might have caused public outrage.
We relate compensation data for the period 1992-2008 to our negativity measure and show that options pay decreases significantly following strong criticism of CEO pay in the press. At the same time, we observe an increase in types of pay that receive less media attention, such as salary, bonus, and restricted stock. Press negativity does not significantly influencethe total level of CEO pay but alters its composition. Payto-performance sensitivity (PPS) diminishes following increases in press negativity, more so in poorly governed firms. Consistent with reputation concerns driving our results, we find that the shift away from options in response to press negativity is stronger for firms that are more in the public eye; those that have less entrenched and younger CEOs, who have stronger career concerns (Gibbons and Murphy 1992, Bebchuk and Fried 2004) ; and those with more independent and less busy boards.
Overall, our results indicate that the composition of pay reacts to press negativity in a way that suggests that firms prefer to avoid using the type of pay that is most publicly contested. When using annual compensation data from Execucomp, the results are robust to including firm fixed effects, lagged values of pay, controls for overall economic conditions, as well as other firm-year controls typically used in prior research on executive compensation. Nevertheless, it is still possible that omitted year-specific factors such as the aforementioned regulation changes in 1993 and 2004 are correlated with both the prior year's negativity of press coverage and the values of different types of pay. The former change likely caused firms to increase the usage of options after 1994 (Rose and Wolfram 2002) , whereas the latter led firms to shift compensation from option grants to restricted stock awards after 2005 (Carter et al. 2007 , Hayes et al. 2012 . Another concern is that the timing of option and stock awards is not fully exogenous. For instance, it could be that bad stock market performance drives we find these two variables are positively correlated. Nonetheless, because the GSS measure is only constructed every two years and does not measure public attitudes specifically about executive pay, in this paper we use the tone of media coverage as our proxy for public opinion regarding CEO compensation. both the public negativity about CEO pay and the timing (and size) of subsequent option awards that firms offer to their executives.
Our identification strategy to address these concerns is twofold. First, we account for dynamic endogeneity in the determination of pay and press coverage and isolate the causal effect of prior press negativity on subsequent pay by estimating a system generalized method of moments (GMM) model. Second, we take advantage of exogenous variations in firms' fiscal year ends using data from the Thomson Reuters Insider Filings database. This database provides the number and the exact date of options and shares of stock granted to CEOs, at the firmgrant level. In contrast to the Execucomp annual data, the Thomson data allow us to include firm, calendar month and year fixed effects, and to test within firm whether within-year differences in the negativity of CEO coverage in the press in the months prior to the grant in fact influence the value of the grant. We repeat our analysis using only the option grants made by boards after the firm's fiscal year end during regularly scheduled meetings, whose timing is exogenous to concurrent events. In this subsample of exogenously timed grants, we observe a similar effect as in the main sample: higher press negativity regarding CEO pay reduces the value of option grants and increases the value of stock grants. The effect of negativity is even stronger in this subsample of grants than in the overall sample.
Our results complement and help interpret the findings of two extant papers that study whether firms change CEO pay in response to negative press coverage. Johnson et al. (1997) found that after a negatively toned article about a specific firm in leading U.S. newspapers there was a smaller subsequent increase in the pay of that firm's CEO. Core et al. (2008) argued that this captures a mechanical pay mean-reversion effect and not the firms' response to press coverage. They documented that CEOs that draw negative media attention after receiving excessive compensation are more likely to get lower pay later, but the relation between media coverage and subsequent pay is not causal. The authors showed that, controlling for a firm's lagged CEO pay, the amount of negative publicity regarding that particular firm does not predict the value of the CEO's future compensation. Importantly, both these papers ask whether firmspecific press coverage leads to a change in the level of CEO pay. Our approach differs from theirs in several important ways. First, we look at the level and the composition of pay, because Weisbach (2007) suggests that firms may react to public opinion by changing the types of pay offered but not its level. Our results support this view because they show that the composition of pay changes in response to press negativity, whereas the level of pay does not react. Second, we analyze nationwide public negativity, as reflected in a large number of newspaper articles, instead of focusing on firm-specific press coverage. It is likely that stronger waves of public opinion may be needed for boards to think about CEO pay, rather than a few articles about individual firms. 4 Third, we investigate whether there is heterogeneity across firms in their response to press negativity. For example, it is possible that firms with egregious CEO pay may be poorly governed and therefore unlikely to respond much to public concerns. In other words, public opinion may have less influence on more entrenched managers or boards, a prediction consistent with our crosssectional results.
This paper contributes to two strands of the literature. First, we add to the small but growing literature on the impact of media and public opinion on corporate decisions (e.g., Dyck and Zingales 2002 , Core et al. 2008 , Dyck et al. 2008 , Joe et al. 2009 ) by analyzing the effect of widespread public opinion on the composition of CEO pay. Second, we contribute to the literature on executive compensation and corporate governance (e.g., Murphy 1999 , Core et al. 1999 , Holmstrom and Kaplan 2003 , Bebchuk and Fried 2004 , Kuhnen and Zwiebel 2007 by providing evidence that public outrage can change the composition of executive pay. Thus, public opinion may change the CEOs' incentives and behavior, and ultimately shape firm outcomes.
Data
We use several databases described below to obtain public opinion measures, CEO pay variables, and firm characteristics. We summarize the relevant data items in Table 1 .
We measure widespread public opinion regarding CEO pay by quantifying the tone of newspaper articles on executive compensation published during 1990-2010 in U.S. newspapers covered by the Factiva news database. These are articles that contain at least one of the following keywords: "CEO compensation," "CEO salary," "CEO pay," "executive compensation," "executive salary," or "executive pay." Our search yielded 26,123 articles on executive compensation. Each article related to CEO pay was classified by source, date, state in which the newspaper was published, and whether it was a national or state-level publication. National newspapers were those labeled as such in the U.S. Department of Interior's Pro Quest Database (i.e., the New York Times, USA Today, the Wall Street Journal, the Financial Times, the Washington Post, Excess total compensation in dollars computed as in Core et al. (2008) . LMNegativity t Defined as NationalNegativity t but using the dictionary in Loughran and McDonald (2010 (Tetlock 2007 , Tetlock et al. 2008 , Loughran and McDonald 2010 . The program automatically processes text files and analyzes their content based on an internal dictionary. When reading a random subsample of the articles, we noted that there are only a handful of positive articles about executive compensation.
This observation is in line with a negativity bias in the news media that has been documented before (e.g., Niven 2001) . Thus, in our analysis, we focus on measuring the degree of negative (rather than positive) public opinion on CEO pay.
The program's default dictionary contains a category consisting of 499 words to measure negative emotions in general text. However, these words may not suitably capture the tone of articles covering executive compensation, because the wording of such articles is more specialized than that of general readings. For example, words such as "lavish" or "backdating" have a negative connotation in the context of a CEO pay discussion, but are not included in LIWC's default internal dictionary of negative words. Therefore, we use three alternative dictionaries to measure negativity toward CEO pay. First, we construct our own dictionary for characterizing the tone of newspaper articles on CEO compensation. We randomly drew 160 such articles, read them independently, and manually identified keywords (listed in Appendix A) reflecting emotions toward executive compensation. Our negativity dictionary contains these keywords and their grammatical variations (e.g., as singular and plural). Second, we use the dictionary developed by Loughran and McDonald (2010) to quantify the negativity of text in 10-K filings, because it is also explicitly designed for characterizing the tone of financial text. Third, we use the default dictionary of the computer linguistic program.
For each newspaper article we measure the negativity with respect to executive compensation as the percentage of words in the article that are among those that belong to each of the three negativity dictionaries. 5 In the analysis, our main measure of public opinion toward CEO pay is captured by the variable NationalNegativity t and is defined as the average negativity of all articles published in national newspapers during time period t, using our own negativity dictionary. The use of this measure is motivated by our conjecture that strong waves of public outrage are needed for firms to react. However, to alleviate concerns that our results are driven by time trends in compensation, in robustness checks we use the average negativity of CEO pay press coverage in the specific state of a firm's headquarters (StateNegativity i t ). The time period for which we compute the negativity measure is either a calendar year when we use the annual pay data from Execucomp, or a three-or sixmonth window prior to each month when CEOs in the sample receive stock or option grants according to the Thomson Reuters Insider Filings database.
Summary statistics in Table 2 show that the average negativity in a CEO pay-related article measured in either national or state-level newspapers is 1.5% using our CEO pay-specific dictionary and 1.85% using the dictionary in Loughran and McDonald (2010) . The correlation between an article's negativity defined using the negative word list in Loughran and 5 Although the method of classifying the tone of text based on a specific dictionary is the most frequently used in the literature, it is not the only available technique. For instance, Li (2010) uses a naive Bayesian machine learning algorithm to classify the tone of statements in 10-K and 10-Q filings. Tetlock (2007) lists some drawbacks of this approach, e.g., the results produced are difficult to replicate, and the technique requires subjective classification by the econometrician of the tone of the text used as training data for the machine learning algorithm. McDonald (2010) and its negativity according to our own dictionary is 0.63 (p < 0 01). There also is a significant positive correlation (0.47, p < 0 01) between an article's negativity defined using the default dictionary of the linguistic program and its negativity according to our own. Therefore, although articles on executive compensation have a slightly different wording than typical narratives, their tone is characterized in a similar way by our negativity measure and that based on the dictionary in Loughran and McDonald (2010) . In the analysis, we will mainly use the national-level press negativity measured using our own dictionary that is specific to compensationrelated text.
We also examine how often various components of pay are mentioned in these articles by calculating the percentage of words in each article that refer specifically to each pay type (see Appendix B for the relevant keywords). For instance, to calculate the frequency with which salary is mentioned, we count how many times the word "salary" and its grammatical variations appear in an article and then divide that count number by the total number of words in the article.
CEO compensation data were obtained from two sources: Execucomp and Thomson Reuters Insiders Filings databases. We used both databases because they each have advantages and disadvantages for answering our research question. Execucomp has information about all types of pay during 1992-2008, but only at annual frequency, which makes it difficult to parse the effect of annual press negativity from that of other year-specific events, such as the change in the accounting treatment of options that took effect in 2006. Thomson only covers option and stock compensation, but has grant-level data, and therefore we have multiple observations of grants for the same firm occurring in the same year but facing different public negativity. Hence we are able to control for annual modifications in accounting rules or any other changes specific to the year that can drive both negativity and pay by estimating our effects with year, calendar month, and firm fixed effects.
Summary statistics in Table 2 are provided for annual compensation data from ExecuComp (panel A) and monthly compensation data from Thomson (panel B). From Execucomp we get annual values for the period 1992-2008 for the total pay awarded to CEOs of firms included in the S&P 1500, as well as the value of each type of pay: salary, bonuses, option grants, stock grants, and other pay not included in the prior four components. The value of OtherPay t includes items such as perquisites, personal benefits, deferred compensation and tax reimbursements and is calculated as TotalCompensation t − Salary t − Bonus t − Options t − Stock t . Variables Salary t and Bonus t From the Thomson Insiders Filings database we obtained the number of shares or options granted, the options' expiration date, and the dates when these grants were made for CEOs of publicly traded companies including those covered in Execucomp during 1992-2008 (we use only transactions referring to grants or awards pursuant to Rule 16b-3(c), i.e., those for which the Thomson Insiders Filings variable trancode equals "A"). We calculate the ex ante value (i.e., at the grant date) of option grants using the Black-Scholes formula, where, as inputs for dividend yield and volatility, we use the data items optdr and optvol from Compustat. The data set contains 107,751 individual option and stock grants given during 1996-2008 to CEOs of the firms covered in Execucomp, of which 92,536 are option awards and 15,215 are stock awards.
Last, we use Center for Research in Security Prices (CRSP)/Compustat for firm characteristics such as stock return or return on assets (ROA), Institutional Brokers' Estimate System (I/B/E/S) for the degree of analyst coverage, and KLD Research and Analytics for measures of concerns regarding each firm's corporate governance (e.g., whether the board allows excessive CEO compensation or the accounting standards at the firm are controversial), concerns regarding the relations between management and employees (e.g., whether the management ignores employee safety issues or has poor relations with the unionized workforce), and the existence of recent product safety concerns. CEO age was obtained from Execucomp, and when it was missing there (in about 10% of cases) we found it by reading Factiva news reports about the specific executive. Figure 1 shows the time series of multiple measures of negativity during 1990-2010 based on coverage in either national or state-level newspapers and using either our own dictionary, the one developed by Loughran and McDonald (2010) , or the default one in the LIWC software. The annual aggregate values of each of these negativity measures are highly correlated, in line with the high correlations among articlelevel negativity measures that we documented earlier.
Results

Negativity Toward CEO Pay in the Press
By any measure, the negativity of CEO pay coverage is highest in years 1991 -1992 , 1996 . For instance, in 2003 the NationalNegativity (according to our dictionary) is 1.73%, more than one standard deviation higher than the sample mean of 1.53%.
The data also show that in these articles the frequency of occurrence, as well as the negativity of coverage, differs significantly across the various types of executive pay, as seen in Figure 2 . The left panel shows that during 1990-2008, the most discussed component was stock options, which accounted, on average, for 0.24% of the words in CEO pay articles in national newspapers. Salary and bonus terms each represented 0.16% of the article words, whereas stock awards accounted for 0.20%. Furthermore, the right panel of Figure 2 shows that in every single year during 1990-2008, most of the negative words concerning CEO compensation-45% on average-came from articles specifically mentioning option pay. In contrast, during the same time period, only 7% of all negative words in articles covering CEO compensation come Note. NationalNegativity and LocalNegativity denote mean negativity in national and state-level newspapers, respectively, measured using our own negative word list (see Appendix A). LMNegativity and LIWCNegativity denote mean negativity in national newspaper articles measured using the list of negative words in Loughran and McDonald (2010) and the default list of negative words used by the LIWC linguistic software program, respectively. from those specifically mentioning bonuses, for example. Two-sample mean comparison tests show that the frequency as well as the negativity of coverage of options are significantly higher than those of the other pay components (p < 0 001). In 2009 we see a reversal of this pattern: then, 25% of all the negative words come from articles mentioning bonuses, and only 22% come from articles mentioning options. Hence, the time series of press coverage shown in Figure 2 indicate that options have been more in the public eye and generated more negative coverage than any other type of pay until 2008. A natural question is why the public suddenly focuses on a particular aspect of CEO pay. The public focus on options in the earlier years in the sample may be due to the dramatic increase in options pay after 1994. Three factors may have lead to this increase. First, the regulation passed in 1993 limiting the corporate tax deduction of non-performance-based executive compensation to $1 million per year made options more attractive than, for instance, salary (Rose and Wolfram 2002) . Second, accounting rules did not require firms to expense option grants until 2005, thus making options a cheaper form of compensation than other types of pay, such as restricted stock. Third, high stock market returns during that period increased the value of option grants. The public concern regarding options may have further escalated because of a series of corporate scandals (e.g., Enron), some of which were related to option backdating practices. As a consequence, new accounting rules were passed in 2004 that required firms to subtract the value of option grants from corporate earnings after 2005, thus reducing the attractiveness of options-based pay and perhaps leading to the decrease (shown in Figure 2 ) in the negativity of press coverage of this type of compensation in the later part of the sample. Finally, the switch in the public's focus to bonuses post-2008 might have been triggered by AIG's decision to award large bonuses to its executives in spite of using taxpayer money from the bailout fund (Welsh 2009 ).
Impact of Negativity on CEO Pay
We start our analysis by using annual pay data from Execucomp to investigate whether negativity in the press regarding CEO pay in a particular year predicts CEO compensation in the following year. We examine total CEO compensation, as well as the value of each pay component: salary, bonus, options, stocks, and the residual category, i.e., other pay, as well as the excess value of pay defined as in Core et al. (2008) . 6 In the main analysis we use the natural logarithm of pay, ln 1 + Pay i t ), to minimize the effect of outliers in the pay distribution.
When predicting compensation of firm i's CEO in year t, we include controls for firm-specific and marketwide variables measured as of time t − 1 that may influence CEO pay. Core et al. (2008) show that 6 We follow Core et al. (2008) and compute excess pay and log of excess pay for the CEO of firm i in year t as the actual compensation minus expected compensation. The variable Ln(ExcessPay i t ) is equal to the difference between Ln Pay i t ) and the predicted value from the regression of Ln Pay i t ) on Ln Sales i t−1 , S&P500 t−1 , Book-to-market i t−1 , StockRet i t , StockRet i t−1 , ROA i t , ROA i t−1 , CEO Age i t , and industry fixed effects; ExcessPay i t is equal to the difference between dollar value of pay and its predicted value from the regression of Pay i t on Sales i t−1 , S&P500 t−1 , Book-to-market i t−1 , StockRet i t , StockRet i t−1 , ROA i t , ROA i t−1 , CEO Age i t , and industry fixed effects.
there is a strong relationship between current and lagged CEO pay. Therefore, the lagged value of the specific pay component that serves as the left-handside variable, ln 1 + Pay i t−1 , is included. We also include measures of lagged firm performance (stock return, return on assets, and sales growth in year t − 1) because better-performing managers will be better remunerated. We control for lagged firm sales, which has been used as a measure for firm size and complexity (e.g., Baker et al. 1988) , and for the lagged market value, which is a proxy for the present value of the firm's growth opportunities, because these firm characteristics have been shown to influence CEO pay (e.g., Murphy 1999) . 7 We further include the Bebchuk et al. (2009) entrenchment index because powerful CEOs may extract more pay, because well as the firm's stock volatility because it can mechanically drive the value of compensation, particularly the value of option grants. 8 We control for the lagged return of the S&P 500 index to capture the impact of changes in aggregate market conditions on CEO pay and include an indicator variable equal to one if the CEO of the firm is younger than 60 years to control for age-dependent heterogeneity in the executives' outside options and career concerns (Gibbons and Murphy 1992) . Finally, a year trend variable is included to account for the possibility that overall CEO pay or its individual components increase over time.
9
In panel A of Table 3 we present the results of a pooled ordinary least squares (OLS) model with fixed effects for the Fama and French (1997) 48 industry codes and for the state where the firms' headquarters are located to account for sector and geographic differences in compensation. Although press negativity does not significantly change the log value of total or excess compensation (consistent with the finding of Core et al. 2008) , it has a significant effect on the composition of CEO pay. In particular, higher negativity in the prior year leads to a decrease in the log value of option grants and an increase in the log value of salary, bonus, stock awards, and other pay.
To make the magnitude of the log-based results easier to grasp, we compute the effect of changes in press negativity on the percentage change in the 7 Using Tobin's Q as a control instead of the market value of equity does not change the results. 8 The Bebchuk et al. (2009) entrenchment index is based on six measures that indicate how protected the top management is from shareholder actions or takeover attempts (e.g., whether there exist executive golden parachutes or poison pills.) Higher values of the index indicate weaker governance. We also repeated our analysis using the Gompers et al. (2003) corporate governance index and found similar results. 9 Our results are robust to the inclusion of a quadratic time trend to account for exponential growth in CEO pay. dollar value of each pay component:
10 An increase of one standard deviation (see Table 2 for summary statistics) in the negativity of national press coverage toward CEO compensation is followed by a decrease of 8% in the value of options compensation and an increase of 5% in salary and bonus, 8% in stock awards, and 4% in other compensation. All of the effects reported here are statistically significant at conventional levels. The standard errors are corrected for heteroskedasticity and clustered by firm.
The coefficients on our control variables have the expected sign. CEOs get paid more after better firm performance measured by stock returns, ROA, and sales growth if the company has increased sales or market value or if the prior year's stock market return is higher. They also get paid more in firms with weaker corporate governance as measured by the Bebchuk et al. (2009) index. In addition, we observe that CEOs younger than 60 years get significantly more options and stock-based compensation and lower other compensation compared to CEOs above that age threshold. Also, consistent with earlier research (Murphy 1999, Bebchuk and Fried 2004) , we find a strong positive time trend in total compensation, as well as excess compensation.
In panel B of Table 3 we estimate the model including firm fixed effects. Note that in this specification we can not include lagged pay as a control variable because within-group fixed effects estimators are biased and inconsistent in the presence of lagged dependent variables. We obtain similar results as in panel A, that is, firms respond to public negativity toward CEO pay by substituting away from options toward other forms of pay. In the firm fixed effects specification, we also find a significantly negative impact of press negativity on total and excess compensation.
Identification Strategies
Although the results in Table 3 demonstrate a link between press negativity and CEO pay, they do not allow us to make any causal statements. It is possible that public outrage about CEO pay not only changes future CEO compensation but is also a result of excessive CEO pay in prior years. We develop two different identification strategies to address causality concerns. The first strategy is based on an econometric approach whereby we estimate a system GMM model that accounts for dynamic endogeneity of pay and public opinion. The second strategy is based on a different data set that allows us to use exogenous variation in a firm's fiscal year end to establish causality. 10 That is, we report the value of P ay/P ay = e Negativity * Negativity − 1, where Negativity refers to a one-standard-deviation change in NationalNegativity, and Negativity is the coefficient estimated in Table 3 . Notes. This table presents the estimated effects of the negativity of national press coverage on CEO pay. Executive compensation is measured in log values. Fama-French 48 industry code fixed effects and firm headquarters state fixed effects are included in the first specification (pooled OLS) in panel A. The second specification (panel B) includes firm fixed effects. Standard errors are corrected for heteroskedasticity and clustered at the firm level. All variables are described in Table 1 . * p < 0 10; * * p < 0 05; * * * p < 0 01.
In Table 4 we estimate a system GMM model designed specifically to account for dynamic endogeneity in panel data (Blundell and Bond 1998) . The estimation is done in two steps. First, we specify the model in first difference form to eliminate any firmlevel unobserved heterogeneity:
We are primarily interested in the effect of coefficient 1 . The symbol X i t denotes the set of control variables (the same as in Table 3 ), and Z i t denotes the set of instruments. The idea of system GMM is to model dynamic endogeneity by using lagged explanatory variables as instruments for current explanatory variables. In our case, we use lagged values of CEO compensation, negativity, and other firmspecific variables as instruments for current changes in these variables. Dynamic completeness of the equation is ensured by including all significant lags p of the dependent variable into the equation.
11 The number of lags included for each dependent variable in Notes. This table presents the estimated effects of the negativity of national press coverage on CEO pay. CEO pay is measured in log values. The results are based on a system GMM model (Arellano and Bond 1991, Blundell and Bond 1998) estimated as in Equation (2). Standard errors are corrected for heteroskedasticity and clustered at the firm level. All variables are described in Table 1 . AR(1) and AR(2) are tests for first-order and secondorder serial correlation in the first-differenced residuals, under the null of no serial correlation. The Hansen test of overidentification is under the null that all instruments are valid. The difference-in-Hansen test of exogeneity is under the null that instruments used for the equations in levels are exogenous. * p < 0 10; * * p < 0 05; * * * p < 0 01. 12 Note, that the level equations still include unobserved heterogeneity, i . We follow Wintoki et al. (2012) and assume that the correlation between negativity and control variables is constant over time. This assumption leads to another set of orthogonality conditions: E X i t−s i + i t = E Z i t−s i + i t = E y i t−s i + i t = 0, ∀ s > p. 
Variables CEOComp i t and CEOComp i t denote the level and year to year change (from t − 1 to t) in total pay or individual pay components (e.g., options) for firm i. The level and change in mean press negativity are captured by Negativity t−1 and Negativity t−1 . The validity of instruments Z i t is analyzed with serial correlation tests and the Hansen test of overidentification (Arellano and Bond 1991) and shown by the test statistics in Table 3 . 13 Serial correlation tests show that the assumptions of our specifications are valid: the residuals in first differences AR 1 are significantly correlated, but there is no serial correlation in second differences AR 2 . Furthermore, the Hansen test reveals insignificant p-values in all specifications, meaning the null hypothesis that our instruments are valid can not be rejected. Finally, the difference-inHansen test reveals that the subset of instruments used in the levels equations is also exogenous for all specifications. As shown in Table 4 , the system GMM results also indicate that high negativity of media coverage regarding CEO compensation leads to significantly lower options-based compensation in the subsequent year, and higher salary and bonuses, stock awards, and other pay.
Overall, the results in Tables 3 and 4 show that the impact of the prior year's negativity on CEO pay in the current year is similar in terms of economic magnitude and statistical significance across the pooled OLS, firm fixed effects, and system GMM specifications, yielding support for a causal influence of public opinion over the firms' decision regarding the composition, but not the level, of executive pay. Nevertheless, it is still possible that in spite of using numerous controls and estimating a dynamic GMM model to address endogeneity concerns, the link between negativity and pay is not in fact causal. For instance, unobservable events in a particular year omitted so far in the analysis can drive both press negativity and subsequent annual pay. Therefore, our second identification strategy is based on the Thomson Reuters Insiders Filings database, which provides the time and size of all option and stock awards given to CEOs of publicly traded companies during 1996-2008. Here, an observation unit is at the firm-grant level. This allows us to use within-year variation in negativity as well as in the size and timing of these awards. Therefore, by including year, calendar month, and firm fixed effects, we address the concern that certain events-such as changes in accounting rules related to CEO pay or unknown omitted variables-that occur in some of the years in the sample drive the relationship between negativity and pay. To further test the robustness of our results, we examine whether grants made at times determined exogenously (i.e., two months after the firm's fiscal year end) respond to public negativity in the prior three to six months. The drawback of this analysis is that the Thomson database only contains information on option and stock grants and not on other types of pay.
For our identification strategy to work, there needs to be variation within year and within firm in the dates of grant awards. This is indeed the case, as grants are made in every calendar month: 15% of option grants in the sample are made in February, 8% in each of April and May, and 11% in December, and the rest are spread out relatively evenly among the remaining months. Moreover, although each firm tends to concentrate its grants in a particular calendar month (typically two months after the end of the fiscal year), 46% of the firms' grants are made during other calendar months.
We estimate the impact of press negativity on options and stock pay using regression models that include firm fixed effects, year fixed effects, calendar month fixed effects, as well as time-variant firm controls such as performance and size. Calendar month fixed effects allow us to control for within-year seasonality in press coverage and CEO pay. To exploit withinyear variation in negativity, we use either the three or six months prior to the grant date as the window during which we measure average negativity in national newspaper articles about CEO pay. We use log as well as dollar values of option grants. As shown in panel A of Table 5 , option grants decrease in value if press negativity is higher in the recent months before the grant date, suggesting that firms respond to withinyear variation in public opinion when choosing the structure of CEO compensation. An increase of one standard deviation in the prior three-month negativity corresponds to a decrease of 4%, or $36,182, in the value of individual option grants awarded.
Importantly, as in the annual data, we find that negativity does not influence all pay components in the same direction. As can be seen in the regressions in panel B of Table 5 , increasing the prior threemonth negativity by one standard deviation leads to an increase of 5%, or $13,482, in the value of individual stock grants awarded to CEOs. The effect of negativity on stock grants is consistently positive, whether we use the prior three-or prior six-month negativity, or whether we use log or dollar values for these grants. The effects on grant composition are in fact stronger if we measure average negativity over the prior six months instead of the prior three months: if the prior six-month negativity increases by one standard deviation, the value of options grants falls by 6%, and the value of stock grants increases by 9%. This result indicates that if the public outrage is longer lasting, it has a more powerful impact on the firms' executive pay decisions. To alleviate concerns regarding possible endogeneity in the timing of option and stock grants, we restrict the sample to grants made at times exogenous to public opinion, i.e., times that are fully determined by the firm's fiscal year end. A firm's fiscal year end is set early in its life and is independent of the tone of coverage of CEO pay in the press at a particular point in time. The end of the fiscal year naturally drives the timing of board meetings during the calendar year and therefore the timing of various compensation decisions. As shown by the summary statistics in panel A (panel B) of Table 6 , for firms with a specific fiscal year end month (FYEM) the majority of option (stock) grants are given in one particular month, which we will refer to as the "modal" month for the firm.
14 This typically occurs two months after the FYEM. For example, among firms with an FYEM Notes. For firms with a specific FYEM, panel A (B) of this table shows the majority of option (stock) grants that are given in one particular calendar month, i.e., the "modal" month for the firm, which typically is two months after the FYEM. For example, among firms with an FYEM in December, 54.95% of option grants are awarded to CEOs in the modal month, and the most frequently occurring modal month across these firms is February. CUSIP, Committee on Uniform Security Identification Procedures.
in December, 54.95% of option grants are awarded during each firm's modal month, and the most frequently occurring modal month across these firms is February.
We use the subsample of grants made during each firm's modal month to test whether recent press negativity leads firms to avoid option grants when remunerating their CEOs. In panel A of Table 7 , we use the same regression models as in Table 5 and find even stronger effects of negativity. Specifically, we find that a one-standard-deviation increase in negativity in the three months before the grant date leads to a 7% drop in options pay in the sample of exogenously timed grants, whereas in the entire sample used in Table 5 the drop was only 4%. As a robustness check and to be consistent with our previous regressions based on annual data, in panel B we use the same set of firm-year characteristics as in Table 3 (e.g., entrenchment index, volatility, CEO age), instead of firm fixed effects, and once again find a negative impact of negativity on options pay. Also in line with the evidence documented in Table 5 , the results in panel C of Table 7 show that increased negativity in the three to six months before the grant date is followed by an increase in stock pay in the sample of exogenously timed grants.
Robustness Checks
In additional robustness analyses, we use different measures of press negativity about CEO pay, different measures of compensation (dollar values, as well as excess values computed as in Core et al. 2008) , and additional controls to address omitted variable concerns and test the model in different subsamples. The results, based on pooled OLS regressions with industry and state fixed effects are presented in Table 8 and Table 7 Option Notes. In panels A and B, the dependent variable is either the log or the dollar value of each option grant made to CEOs of firms covered in Execucomp during the modal month of each firm (defined in Table 6 ) as recorded in the Thomson Reuters Insider Filings database during 1996-2008. In panel C, the dependent variable is either the log or the dollar value of each stock grant during the modal month of each firm. Regression models in panels A and C include firm fixed effects, year fixed effects, calendar month fixed effects, as well as all firm characteristics as in Table 5 . Panel B reports results from a specification as in Table 3 . Standard errors are corrected for heteroskedasticity and clustered at the firm-month level. All variables are described in Table 1 . * p < 0 10; * * p < 0 05; * * * p < 0 01.
show that the effects of negativity on the composition of CEO pay continue to be significant and similar to those documented in the main analysis in Table 3 . The top three panels in Table 8 contain results obtained using alternative measures of public attitudes toward CEO pay. In panel A we use the negativity measure based on the dictionary of Loughran and McDonald (2010) . In panel B we use the state-level negativity of newspaper articles (i.e., those published in the state where the firm's headquarters are located) using our own dictionary. This adds cross-sectional variation to our measure of negativity. In panel C we calculate the negativity of press articles that cover options-based pay, excluding from the analysis all articles on CEO compensation that do not mention options, to focus on the most criticized component of pay during our sample. The results obtained using either of these alternative negativity measures are similar to those obtained in the main analysis in Table 3 .
In panel D we show that our results are robust to including an indicator variable equal to one if the firm faced shareholder proposals on executive compensation in the prior year. Such initiatives may drive both press negativity and CEO compensation, because firms that are targets of shareholder proposals regarding CEO pay do not subsequently increase compensation as fast as other firms (Thomas and Martin 1998, Ertimur et al. 2011 ).
on the level of press negativity concerning executive pay, but likely to a lesser extent than the pay of the CEO, because lower level executives are less exposed to public scrutiny. For this analysis we compute the average compensation for non-CEO top officers of each firm and use it as a dependent variable in our main regression (as specified in Table 3 ). As expected, we find that for non-CEO executives, the impact of press negativity on various compensation components is of the same sign, but of lower magnitude, than for CEOs. For example, an increase of one standard deviation in the negativity of national press coverage toward executive compensation is followed by a decrease of 8% in the value of CEOs' options compensation but only by a decrease of 4% in the value of the other executives' options pay.
In panel F we include a National Bureau of Economic Research (NBER) recession indicator to account for the possibility that macroeconomic conditions unrelated to stock market valuations may drive both public opinion and CEO compensation. For instance, press negativity may be more prevalent in bad economic times, which may be followed by lower CEO pay. Our results do not change.
In To further analyze the economic significance of our results, in panel H we use dollar values of compensation. We drop the top and bottom 1% of pay observations, because results on CEO compensation are very Notes. The table presents robustness checks for the estimated effects of the prior year's negativity on CEO pay. All regression models include the same controls as in panel A of Table 3 . Excess values of pay components in panel E are calculated following the same procedure used by Core et al. (2008) to calculate excess total pay. Mean values of pay in panel F are computed for firms' top executives excluding the CEO. Standard errors are corrected for heteroskedasticity and clustered at the firm level. All variables are described in Table 1 . * p < 0 10; * * p < 0 05; * * * p < 0 01.
sensitive to outliers (Guthrie et al. 2012) . We find that increasing negativity by one standard deviation leads to a $0.13 million decrease in options compensation, a $0.05 million increase in salary and bonus, and a $0.03 million increase in stock awards. These effects are economically significant, because in our sample the mean value of options, salary and bonuses, and stock awards received by a CEO in a given year are $1.9 million, $1.3 million, and $0.7 million, respectively. Unlike in the main specification, in the dollar value regressions we also observe statistically significant effects of negativity on total as well as excess compensation, both of which decrease after increased press negativity. Because in the dollar-value specification observations from firms with high CEO pay influence the estimation more relative to the log-pay specification, this result suggests that these firms are particularly sensitive to public negativity. Our results are similar if we use log values of compensation that are first winsorized at the 1% level, instead of dropping the top and bottom 1% of observations (panel I).
In panel J we compute the excess value of each pay component following the procedure that Core et al. (2008) used to calculate the excess value of total compensation and show that press negativity influences these excess values also; that is, high prior press negativity is followed by lower excess options pay and increased excess salary, bonuses, stocks, and other pay. Hence, the results based on annual compensation data survive these robustness checks and suggest that firms adjust CEO pay by lowering the type of compensation that is highly contentious, i.e., stock options, while at the same time increasing less criticized types of pay. 
Cross-Sectional Differences in Reputation
Concerns and Reaction to Public Opinion In this section we investigate whether reputation concerns lead firms to change CEO pay composition in response to press negativity regarding executive compensation. The reputation hypothesis implies that firms, directors, or managers who face higher reputational costs if they anger the public will decrease more significantly the type of pay that is most criticized in the press. We present results based on the Thomson data, which allows for better identification than annual data, but similar results are obtained using Execucomp.
First, we split our sample by firm visibility using the sample median as a cutoff. Following Baker et al. 16 We also check whether the same firms decrease option pay and concurrently increase other types of pay, that is, whether our results indicate a within-firm substitution effect from one type of pay to another. In unreported analyses, we find that the likelihood of a firm lowering options pay while at the same time increasing other compensation such as stock awards is significantly higher (p < 0 001) after more negative CEO pay press coverage.
(2002), we measure a firm's visibility by its size or analyst coverage. In addition, we use the existence of recent product safety concerns publicized in the media as a proxy for visibility because it is likely that firms facing such controversy are more publicly scrutinized.
17 Analyst coverage data were obtained from I/B/E/S and calculated annually as the number of earnings per share analyst forecasts for each firm. The KLD database identifies each year whether a firm has recently been involved in controversy due to product safety concerns.
The results in panel A of Table 9 show, as predicted, that firms that are larger, have more analyst coverage, or have recently been involved in controversies regarding the safety of their products are those where CEO pay is most sensitive to press negativity (i.e., they have the highest decrease in option compensation). These firms are more publicly scrutinized and therefore have more at stake if they select a CEO pay package that the public deems inappropriate.
We then split the sample by the strength of the CEOs' reputation concerns. CEOs who are more entrenched arguably have less pressing career concerns, because they are more likely to retain their current job. Also, CEOs who consistently have conflicting relationships with the firm's employees may be less likely to worry about how they are perceived by others, including the public. The same is true for CEOs of firms engaging in accounting irregularities (i.e., intentional misstatements of financial information). Furthermore, younger CEOs should have stronger career concerns than CEOs close to retirement (Gibbons and Murphy 1992) and may be particularly interested in maintaining a good public image. Finally, CEOs working for firms in low reputation ("sin") industries such as tobacco or alcohol may also be less concerned about how they are perceived by the public.
Therefore, we measure the strength of the CEO's reputation concerns using the Bebchuk et al. (2009) entrenchment index; the number of corporate governance concerns recorded in the KLD database; the number of employee relations concerns, also obtained from KLD; the CEO's age (with 60 years as a threshold for retirement age as in Parrino 1997); the occurrence of accounting irregularities at a firm (as measured by Hennes et al. 2008) ; and a firm's classification to a sin industry as defined by Hong and Kacperczyk (2009) . The results are shown in panel B 17 A recent event provides evidence in this regard: on January 21, 2010, Toyota Motor Company issued a recall for 2.3 million vehicles because of gas pedal malfunctions in certain car models. In the following 10 days 704 articles in U.S. newspapers mentioned the firm. During the same 10 days a year earlier, when no recalls had recently occurred, only 486 articles referred to Toyota. Hence, the January 2010 recall was followed by a 45% increase in the press coverage of the company, suggesting the firm was more under public scrutiny as a result of this product safety issue. All regression models include firm fixed effects (FEs), year fixed effects, calendar month fixed effects, as well as time-variant firm characteristics (e.g., performance and size) as in Table 5 . Standard errors are corrected for heteroskedasticity and clustered at the firm-month level. All variables are described in Table 1 . * p < 0 10; * * p < 0 05; * * * p < 0 01.
of Table 9 . We find that the sensitivity of option compensation to public negativity regarding executive pay is indeed higher for firms where the management is less entrenched according to the Bebchuk et al. (2009) index, the KLD corporate governance concerns measure, the KLD employee relations measure, or the Hennes et al. (2008) accounting irregularity measure, as well as for firms with CEOs younger than the retirement age and for firms that do not operate in a sin industry. Finally, we split the sample by the strength of directors' reputation concerns. The previous literature shows that corporate boards have a strong impact on CEO compensation (Core et al. 1999, Chhaochharia and Grinstein 2009) . Therefore, it is important to investigate whether directors who care about their reputation amplify the impact of public opinion on CEO pay. Similar to our point regarding CEO reputation, we argue that more entrenched boards are less likely to worry about public opinion. Because director independence is generally associated with less entrenchment (Bebchuk and Weisbach 2001) , we expect that firms with independent boards react more strongly to public criticism of CEO pay than firms with more entrenched boards. Also, because busy boards are weaker monitors (Fich and Shivdasani 2001) , we expect firms with busy boards to react less to press negativity about CEO pay. We follow Ferris et al. (2003) and compute, using data from the Investor Responsibility Research Center (IRRC), several measures of board independence and board busyness for each firm and year: the average number of directorships per director for a given firm (BB1), the maximum number of directorships held by any one memberof a firm's board (BB2), the percentage of directors who hold three or more directorships (BB3), and two dummy variables (CCind and majind) that are equal to one if the majority of members in the compensation committee or the corporate board is independent and zero otherwise.
The results are presented in panel C of Table 9 . We find that the sensitivity of option compensation to press negativity about CEO pay is indeed higher for firms with less entrenched and less busy boards. Overall, the results of this section show that the effect of public opinion on executive compensation is stronger for firms, executives, and directors with stronger reputation concerns.
Public Negativity and
Pay-to-Performance Sensitivity Because public opinion can change CEO pay composition, it is possible that it will influence the strength of incentives faced by CEOs, which in turn impacts the magnitude of agency problems in the firm (Jensen and Meckling 1976) and ultimately firm value (Morgan and Poulsen 2001) . We therefore analyze whether press negativity is related to subsequent PPS.
We use annual pay data from Execucomp, because the individual grant-level PPS that we could get from the Thomson data does not capture the overall steepness of incentives faced by a CEO at a particular point in time. Following Hartzell and Starks (2003) , we measure the PPS of option awards as the Black-Scholes option multiplied by the number of shares granted and divided by the number of shares outstanding. We measure the PPS of stock awards as the number of shares granted divided by the number of shares outstanding. We then calculate the overall PPS as the sum of the PPS of options and stock grants as in Babenko (2009) .
We estimate the effect of press negativity on subsequent PPS using Tobit specifications as in Hartzell and Starks (2003) to account for the truncated distribution of stock and option PPS values caused by the large number of zero-valued observations. We include the same covariates as in the main analysis in Table 3 , control for the existing ownership of the CEO, and add lagged values of PPS to capture possible meanreversion effects similar to those documented by Core et al. (2008) for the level of total pay. The results are shown in Table 10 . We find that increasing press negativity by one standard deviation decreases the PPS of option awards by 17% and increases that of stock awards by 14%, while decreasing overall PPS by 15% (p < 0 01 for each of these effects).
As suggested by Jensen and Murphy (1990) and Hartzell and Starks (2003) , lowering PPS may be detrimental to firm value. However, better-governed firms may be more likely to avoid the negative impact of press criticism on pay-for-performance sensitivity by taking more balanced actions. For example, well-governed firms may shift pay from options to restricted stock, whereas poorly governed ones may shift pay from options to salary. The latter firms will therefore lower PPS more and offer weaker incentives to their CEOs. The Tobit regression in panel B of Table 10 suggests that this is indeed the case. The negative impact of public opinion on pay-for-performance sensitivity is less pronounced for well-governed firms.
What to Expect Next?
As discussed earlier and shown in Figure 2 Also, it is possible that recent global public outrage regarding income inequality, specifically the "Occupy Wall Street" movement (which started as this paper entered the final publication stage), may put further constraints on executive compensation. For example, it may induce the U.S. Securities and Exchange Commission to speed up the adoption of a rule proposed in the 2010 Dodd-Frank Wall Street Reform and Consumer Protection Act that would require companies to disclose the ratio of the CEO's annual total compensation to the median annual total compensation of all other employees (Beales et al. 2011) . It remains to be seen, however, if stricter requirements regarding CEO pay disclosure will have a significant impact on the firms' choice of executive compensation schemes.
Conclusions
This paper investigates whether public opinion influences the level and composition of executive pay. We find that after increased press negativity about CEO compensation, firms lower the type of pay that is most criticized in the press and increase less contentious types of pay, with the net effect of lowering pay-to-performance sensitivity. The avoidance of the most controversial pay type (i.e., options during 1992-2008) is more pronounced when firms, CEOs, or boards have stronger reputation concerns. The effects we document here provide a lower bound on the influence of public opinion on CEO pay. Neither Execucomp nor Thomson Reuters Insider Filings capture the entire compensation received by CEOs, because a nontrivial part of this compensation is provided in hidden forms such as perquisites and severance pay (Yermack 2006) . It is likely that compensation can be shifted from types of pay the public disapproves of to
